Background The burden of stroke is severe among AfricanAmericans. Despite overall declines in the rate of stroke since 2000, outcomes are largely unimproved or have worsened for African-American men. Adverse psychosocial challenges may hinder adherence to a regimen of risk factor reduction. Methods and Results Focus group analysis was combined with a review of current published guidelines and epidemiologic evidence on risk factors to better understand stroke health disparities and potential policy solutions. Transcripts from three focus groups with ten African-American male stroke survivors under age 65 and their care partners (N = 7) were analyzed and compared with existing published data on (a) the burden of stroke (b) trends in clinical risk factors, and (c) trends in behavioral risk factors. Participants described myriad psychosocial barriers that impede reduction of risk indicators, including low trust in providers, poor social support, access difficulties, depression, and distress. Conclusions In order to be effective, policies and programs must target mechanisms consistent with the challenges faced by African-American men. Infrastructure is needed to better identify and share practices effective for improving cardiovascular outcomes within specific racial and ethnic groups.
Introduction
Public policy is at the forefront of efforts to improve public health and safety and to reduce racial and ethnic disparities in health care and health outcomes. African-Americans, however, are more likely to die of most diseases, more likely to get deadly diseases, and have shorter life expectancy and higher infant mortality than other Americans [1] . African-Americans have strokes at younger ages than whites, have double the stroke rate and more difficulty in recovering from stroke than other racial and ethnic groups [2] . A South Carolina study found an overall decline in the incidence of stroke since 2000, with the notable exception that young AfricanAmerican men are the only group to have had an increase in stroke (of 17.5 %) in the period from 2000 to 2010 [3] .
Widespread promotion and implementation of clinical practice guidelines is a frequently endorsed route to reducing stroke disparities. Since the mid-1990s, the American Heart Association (AHA) has been a leader in promoting and disseminating evidence-based guidelines for care of stroke patients [4] . Despite the effectiveness of BGet with the Guidelines^(GWTG) at reducing inpatient racial and ethnic disparities in care processes, major gains in cardiovascular disease outcomes remain elusive [5, 6] . Now more than a decade later, AHA stroke statistics show continued troubling data about the possibilities of the current GWTG efforts to reduce stroke, stroke recurrence, and stroke mortality among African-American men [2, 5] . In 2008, stroke prevalence among African-American men was 4.3 %, nearly double that of all other racial and ethnic categories (2.4 % for whites, 2.3 % for Hispanics) [5, 6] . The worst disparity can be found in the age-adjusted incidence of stroke; among men aged 45 to 64, African-Americans have an annual stroke incidence of 9.7 % compared with just 2.4 % for whites. Survival also continues to be worse among African-American males 45 to 64, with 36 % mortality after 5 years compared with 25 % for white males [5] [6] [7] .
National efforts to address this disparity have found some success in improving inpatient care processes, but these gains have been insufficient to influence the overall stroke disparity faced by African-American men [8, 9] . There is an imminent need to address this persistent and increasing health disparity, yet little is known about the mechanisms by which these disparities persist and few efforts have been made to make policy linkages to the lived experience of stroke for AfricanAmerican men under the age of 65 [10, 11] .
African-American men face social and psychological challenges that stand in the way of adherence to a regimen of risk factor reduction [10, 11] . These challenges exist in the context of broader social determinants of health. Theories including fundamental cause theory and cumulative advantage/ disadvantage theory have sought to explain how large gains in population health overall co-occur with the creation and perpetuation of health disparities for other groups [12] . According to these theoretical perspectives, social inequalities selectively impede access to dramatic advances in the treatment and prevention of disease throughout the life course. For example, Dupre found that the influence of low educational attainment on risk behaviors and health outcomes is amplified as people reach old age [13] . The current study combines findings from published literature with qualitative observations from a study of stroke recovery in African-American men in order to better articulate the powerful mechanisms that constrain risk factor reduction.
Qualitative methods, including focus groups, are an effective method for understanding the perspectives and experiences of patients and have been recently been used to understand determinants of use of 911 service for stroke emergency among urban African-Americans [14] . African-American men are often overlooked and underrepresented in research [15] [16] [17] [18] . The group format of focus groups, as a Bcollective conversation^is useful for understanding perspectives and preferences as expressed in interactions with others who have had a shared or similar experience [19] . Thoughts and ideas expressed in this setting can contain rich details not typically observed or elicited in survey or clinical studies. Qualitative evidence can help guide policy makers and clinicians to a more patient-centered understanding of the priorities, lived experiences, and local contexts within which people face disparities. The Institute of Medicine's 2012 workshop report, BHow Far Have We Come in Reducing Health Disparities?î dentified the need for a Bfresh approach to research^that involves individuals from disadvantaged backgrounds in a process of building evidence-based interventions and policy solutions [20] . Researchers have further suggested that enlisting the help of community members in moving toward health disparities solutions is necessary [21] . In this paper, we examine existing literature investigating stroke disparities in African-American men, summarize a qualitative analysis of AA men with stroke, and make comparisons in order to inform policy recommendations based upon these observations.
Methods
This was a qualitative, observational study in which the results of focus group analysis were compared with existing published data on (a) the burden of stroke among AfricanAmerican men, (b) trends in the contribution of clinical risk factors to this burden, and (c) trends in the contribution of behavioral risk factors known to increase stroke risks. Our method of comparing existing published quantitative data with qualitative focus group data is a new approach to mixed methods, intended to fill a gap in current understandings of stroke disparities for African-American men. This study was approved by the University Hospitals Institutional Review Board. Informed consent was obtained from all individual participants included in the study.
Summary Evidence from the Literature on Risk Factors
Specific stroke risk factors that can be targeted have been well described in the literature. We chose to base this analysis primarily on risk factor data from two studies, selected due to their large size and rigorous attention to measurement and comparison of stroke risk. The INTERSTROKE study is a case control study based on data from 6000 individuals in 22 countries and has identified the ten primary risk factors that account for 90 % of the incidence of stroke [22] . Cases in INTERSTROKE were enrolled in hospital after an acute first stroke and were within 5 days of symptom onset at the time of data collection. Cases were matched by age and sex to hospital and community-based controls who had no history of stroke. Evidence from the REasons for Geographic and Racial Differences in Stroke (REGARDS) longitudinal cohort study, which includes nearly 30,000 individuals, more than 40 % of whom are African-American is further incorporated to provide a quantitative foundation for comparison with more experiential focus group insights [23] . The REGARDS study is a community-based sample, and 50 % of the participants are from the Stroke Belt or Stroke Buckle; individuals who were non-African-American or non-white were excluded [23] . Information from these two studies was further supplemented with information extracted from the AHA stroke updates [2, 5] .
Focus Group Methods
Data on barriers that can point to potential policy strategies for reducing population risk factors and the concomitant burden of stroke were collected as part of the NINR-funded study, BTargeted Management Intervention for African-American Men with TIA or Stroke^(TEAM study; 1R21NR013001) [10] . In the TEAM study, we conducted a series of three advisory panel meetings, using focus group methods, with ten African-American male stroke survivors and their care partners (N = 7) [10] . The purpose of the focus groups was to learn from stroke survivors and their care partners about the most salient barriers and facilitators to stroke prevention and recovery for younger African-American men.
Eligible participants were self-identified African-American males under the age of 65 with a post stroke or TIA discharge to home in the past 12 months and Barthel Index (BI) score of >60 [24] [25] [26] . Care partner (CP) participation was preferred but not required. Average age of the AA male stroke/TIA survivors was 53 (range = 34-64) with seven having had an ischemic stroke and three having had a TIA. Participants were recruited from local tertiary care medical center acute stroke and acute stroke rehabilitation units and other local primary and specialty health care settings.
Focus groups were conducted by a moderator and two facilitators using a semi-structured interview guide, with structured probes and planned discussion activities for participants. Prompts engaged participants in discussion with each other and they were encouraged to state whether they agreed or disagreed with the views of other participants. A flip chart and markers were used to highlight and summarize the ideas of the participants. The interview guides (available upon request from the authors) encouraged participants to describe the factors they felt were relevant to the experiences of having a stroke and receiving health care. A special focus was placed on those experiences that interfered with participants' ability to adhere to risk factor reduction recommendations, such as those described in INTERSTROKE [22] and REGARDS [23, 27] . Each session was approximately 90 min in length. All participants were explicitly informed that their ideas and opinions as part of the advisory panel would shape the structure and content of a stroke intervention for African-American men.
Coding and Analysis
All focus groups and advisory board meetings were audiorecorded and transcribed verbatim. Debriefing sessions among study staff after each focus group were also audiorecorded and transcribed. Verbatim transcripts were analyzed using a thematic constant comparative method [28, 29] . Study investigators (CB, MS, JC) independently coded each transcript and constructed and refined a dictionary of mutually exclusive themes [30] . At a subsequent meeting of participants, a member check was conducted to assess internal validity of the thematic findings [31] . Further analytic details are published elsewhere [10] .
In order to understand the extent to which existing health policy priorities adequately address the day-to-day barriers experienced by African-American men who have had a stroke, we used a concept mapping technique in which the exhaustive list of themes from the focus group data were mapped to risk factor reduction policy statements in the published literature [32] . This technique involved a back and forth of inductive reasoning from thematic evidence in the focus group data, and deductive reasoning motivated by the INTERSTROKE and REGARDS results [22, 23, 27] . For example, direct quotations from participants coded under theme of medication adherence were compared with results and evidence in the literature for the effectiveness of medication in reducing risk of stroke. In this manner, the taxonomy of themes from coded transcripts was studied together with prior evidence on risk factors to synthesize a new understanding of stroke disparities. Thus, the results section is a combination of this prior evidence and participant contributions.
Results

Trends in Stroke Risk Factors
Comparative data on behavioral risk factors indicate that while differences exist, individual risk behaviors are unlikely to be solely responsible for the stark difference in stroke burden among younger African-American men [5] . Rates of smoking were slightly lower for African-American than for white men (21.6 vs. 22.0 %). Rates of engagement in recommended physical activity were similar for African-American and white men (23.7 vs. 26.0 %). Nutrition results showed that African-American men ate fewer calories (2365 vs. 2532), consumed slightly lower total and saturated fat, but consumed far fewer fruits and vegetables and far more sodium than white men.
Clinical Epidemiologic Trends
In contrast, clinical indicators show a poorer profile for African-American males than white males. Although African-Americans males had lower rates of hyperlipidemia (38.6 vs. 40.5 %), they had higher rates of hypertension (42.6 vs. 33.4 %) and were more likely to be obese (37.0 vs. 32.1 %) than white males [5] . Some co-morbid conditions were more common in African-American men than in white men including diabetes (13.5 vs 7.7 %) and heart failure (4.1 vs. 2.5 %) while other co-morbid conditions had lower rates for AfricanAmerican men than white men, including myocardial infarction (3.9 vs. 4.4 %), coronary heart disease (6.8 vs. 8.2 %), and angina pectoris (2.4 vs. 3.3 %). Of further importance are additional results from the REGARDS study showing that despite being more likely than whites to be aware of their hypertension and more likely to be on a blood pressure medicine, African-Americans were less likely to have their blood pressure controlled [27, 33] .
Most striking is that from the 2012 to the 2014 AHA report, African-Americans improved relative to whites in key stroke risk factor areas, including smoking and hypertension (the two strongest risk factors for stroke) and yet the rate of stroke among African-Americans remained unchanged and persistently higher than for whites and other racial and ethnic groups [5, 6] . These statistics suggest the presence of additional, powerful barriers to stroke care and prevention among African-American men, beyond the traditional risk factors targeted by GWTG efforts.
Focus Group Results: Psychosocial Barriers Constrain Stroke Risk Reduction
The ability of individuals to adhere to stroke prevention guidelines is often constrained by psychosocial factors. First proposed over three decades ago, Engel's biopsychosocial model is still highly relevant to stroke care [34, 35] . In 1980, Engel described clearly how adverse social and psychological circumstances, and a health care system that largely ignores these circumstances, prevented a particular patient (Mr. Glover) from receiving appropriate secondary prevention [34] . Family and employment structures were barriers to Mr. Glover receiving appropriate cardiovascular disease treatment. Table 1 presents the magnitude of stroke risk factors from the INTERSTROKE study [22] together with barriers to risk factor reduction described in the TEAM study [10] . Table 1 pairs the consensus evidence on stroke risk factors, with some of the most difficult barriers described by African-American men and care partners in the TEAM study when asked about their efforts to live healthy and reduce stroke risk [11] . Data from the REGARDS study has similarly found that adherence to the AHA's BLife's Simple 7^(an index including improved glucose control, cholesterol, blood pressure, body mass index, physical activity, diet, and reduced cigarette smoking) is associated with lower incidence of stroke among both whites and African-Americans. Focus group data presented below suggest that many factors constrain these simple guidelines [36] .
General Challenges Faced by African-American Men
When asked about what to focus on and how to better present information and promote healthy living for African-American men, the participants described a lack of information that focused on their concerns.
And among African American, Black men, we are not getting, the information is not there. Period. It's nothing on television, there's nothing coming through the mail, there's no email, there's no commercial, there is absolutely nothing. (participant 7)
They also felt that a higher level of ethnic and cultural understanding was necessary in order to provide better care and that culturally appropriate communication is required.
If you don't know anything about Black people then, you just talking mumble jumble to us. I mean, at least for me it is. I'm a straight
Medication
Medications for high blood pressure and high cholesterol are at the foundation of stroke prevention. While the act of taking a pill, in and of itself, is not a complicated one, multiple psychological and social barriers can combine to form a near impenetrable barrier to medication management of hypertension and hyperlipidemia. A patient may not fully understand the benefits of a medication [37, 38] . In isolation the level of knowledge about medications might represent only a small challenge. The same patient might also be struggling with a tobacco addiction and having difficulty in being able to find the money to pay for refills of a statin, two anti-hypertensive medications, and a nicotine patch. Barriers to accessing providers can translate into barriers to obtaining medication refills (i.e., long waits at the point of care and at the safety net clinic pharmacy). As in the illustrative quotations in the first row of Table 1 , perhaps most detrimental is that some younger African-American males have low trust in their health care team, evidenced by speculation about whether the doctor might be receiving kickbacks from pharmaceutical companies.
Nutrition and Diet
Dietary changes are recommended for most patients at risk for cardiovascular disease, but advice to reduce salt and eat a lowfat diet and other dietary changes must be integrated into the lifestyle and social circumstances of a patient. During one of the focus groups, when presented with the healthy plate [39] , several men said that their plate had never looked like that, and probably never would. They expressed concern about being able to afford the high-quality foods depicted as well as about having to abandon their cultural ties to certain types of foods.
I don't know, it's kind of hard for me because, you know, growing up on soul food all my life and it's kind of hard for me. (participant 2)
Exercise and Weight Loss
Key barriers to exercise described by participants were a combination of post stroke functional limitations, lack of confidence in their ability to exercise effectively, and inadequate physical environments for exercise.
You got to mention that straight upfront because the stress is going to determine, uh the level of uhm of how you live your lifestyle. (participant 4)
Smoking and Alcohol Use
Nearly all of the focus group participants reported having worked toward quitting or reducing their smoking and alcohol use. A highlight of these discussions was a clear description of how post-stroke physical and health behavior changes were disruptive to each man's social and life routines.
One thing I notice is that since I had the stroke I have a lower tolerance for alcohol. I have a tendency to be close • Constrained ability to reduce risks (through blood pressure, exercise, eating right, etc.) can create even more distress BI was in a lot of stress the day before I had the stroke.^(participant P1)
BThe top concern is handling stress level, and I heard it mentioned here over and over. When you're down on yourself, and you just can't get up and go.^(participant P2)
BI would uhm come home some nights and he would be so depressed.^(participant CP3)
Total potential increase in risk, OR = 15.3 a Odds of continued risk represent 90 % of the risk of stroke [22] to what you would call drunk off of a small amount of alcohol. My system doesn't tolerate it anymore. I drink beer now, and before it might have been uhm cognac, but now I find that uhm if I have both that's too much.
(participant 2)
Even successful attempts to reduce risk factors are met with isolating disruption to social life. Friendships and behaviors with a rich personal history can be disrupted by illness and by changes to healthy and lifestyle decisions after stroke. One participant described a cycle of social isolation and disengagement that was echoed by others in the group.
It wasn't just because of the stroke only. I grieved to see how people leave you when you're distressed, and I sat there of all the people I helped not one showed up. Not one soul showed up. They couldn't look at me, wouldn't even come by. Had one friend tell me, I hate to see you in this situation [so] I don't come by. I guess the people associate sickness with me. (participant 3)
Depression and Psychosocial Stress
Participants in the focus group sessions emphasized the overriding influence of psychosocial stress, both daily and cumulative, on their ability to engage in effective self-management practices.
I focus on what's going on with African American men, and one of the reasons why we are having so, so much stress I think a lot of stuff is deal, dealing with stress and social issues…When you start talking about it towards African American men you got to be, the stress got to be at least 75 to 80 percent of why we even had a stroke. (participant 6) Another participant described clearly how living in an unsafe neighborhood created distress and made it more challenging to handle a complex health maintenance routine after having had a TIA.
I wanted to say mine is more paranoia, like if I walk out of here and I know I will be worried or paranoid, [of] getting robbed, or different things like that. And then I'm already going through this situation with my health. Where I'm trying to watch out for myself, and I have to watch constantly where I'm going outside. (participant 9)
Combined Risks
Notable is that the risks in Table 1 can interact and likely create a destructive cycle of risk escalation for AfricanAmerican men. For example, a man who understands the risks of high blood pressure might be unable to visit his doctor because of a provider shortage in his community or lack of good health insurance. The fact that he faces and is unable to overcome this barrier may be frustrating and lead to psychological distress and chronic inflammation, further compounding his serious health condition.
Disadvantages experienced socially are overlapping, become embodied, and are manifest in poorer health. In the REGARDS study, C-reactive protein (a biomarker of inflammation associated with repeated experiences of acute and traumatic stress) was associated with a higher risk of prehypertension [40] . For nearly all of the African-American men in the TEAM study focus groups, risk factors were seldom experienced in isolation and instead clustered together.
B a s e d o n p r o b a b i l i t y c o e f f i c i e n t s f r o m t h e INTERSTROKE study, a man who engages in 0 out of 9 protective health behaviors in Table 1 has an increased odds of stroke of 15.3 [22] . The reality of the situation described in Table 1 is that even if health policy could guarantee same-day appointments and free medications for all, important barriers would remain and many African-American men would still face very difficult, if not personally insurmountable, challenges to stroke prevention.
Discussion
The results of the focus groups, in the context of the literature on stroke risk for African-Americans provide a poignant description of the socially embedded mechanisms through which stroke disparities are created and maintained. Our findings are consistent with theories of health inequality, including fundamental cause theory and cumulative advantage/ disadvantage (CAD) theory [41, 42] . The key proposition of fundamental cause theory is that deleterious conditions of society, including poverty, inequality, social isolation, and the distress caused by these circumstances, are fundamental causes of disease [42] . This proposition has been confirmed previously with demonstrated inequality in stroke incidence, reduced level of in-hospital stroke services, and poorer stroke outcomes [43] [44] [45] [46] .
Participant experiences were consistent with CAD theory which suggests that as a person ages, a combination of biological, social, and random factors influence their trajectory of well-being [41, [47] [48] [49] [50] . The lives of persons of lower education, living in poverty, and from racial and ethnic minority backgrounds are more likely to be characterized by disadvantage which becomes embodied in the form of chronic inflammation and an increasing burden of chronic disease. A lifetime of social and health disadvantage leads to (1) greater likelihood of having a stroke, (2) greater stroke severity, (3) poorer quality of health services received in response to stroke, (4) a steep, uphill climb to stroke recovery, and (5) a higher post stroke mortality. For example, the landmark Scottish cohort study demonstrated that men whose fathers were of lower socioeconomic status had a higher likelihood of experiencing and of dying from stroke [51] . Even controlling for risk behaviors, the powerful constraints persist: BImproving one's social position does not remove the effect of adverse social circumstances in childhood on stroke risk.^ [51] .
The focus group evidence presented from the experiences of African-American men, combined with our knowledge of the persistence of stroke disparities, suggests that further policy changes are needed to combat the compounding influence of psychological and social barriers on stroke outcomes. Socioeconomic conditions are a key factor perpetuating racial and ethnic stroke disparities. The burden of stroke and stroke mortality is linked to childhood socioeconomic conditions for both whites and African-Americans [52] and policies that reduce social inequalities are likely to reduce disparities in stroke for African-American men.
The experiential concerns of African-American male stroke survivors suggest that a combination of community investment, clinical programs, and care restructuring are likely needed to reduce racial and ethnic disparities in stroke outcomes. Despite accrued disadvantages, a healthy risk factor profile in adulthood mediates deleterious socioeconomic conditions [52] . Fiscella in 2011 highlighted several strategies including improved access to care, revitalization of primary care, technological improvements, and payment reform [53] . Key to these potential solutions is the focusing and alignment of US health care resources with the needs and preferences of racial and ethnic minority patients.
The benefits of programs that simply seek to educate ethnic minorities about stroke are unclear [54] . However, more intensive programs involving peers and partnerships, like health navigators, have demonstrated efficacy at reducing the burden of cardiovascular disease [55] . Such programs target key mechanisms consistent with the challenges faced by AfricanAmerican men, such as low trust in providers, low knowledge, access difficulties, and poor self-efficacy.
Infrastructure is needed to better identify and share the specific practices that can be effective for improving cardiovascular outcomes within specific racial and ethnic groups. A onesize-fits-all approach has historically been ineffective and more flexible, and adaptive approaches are warranted. Hybrid approaches, combining community and clinical resources, have been highlighted as a potentially effective mechanism for reducing racial and ethnic health disparities [56] . These approaches might include community-targeted primary prevention [57] , community-based hypertension management programs [58] , and promotion of better communication with patients from diverse backgrounds through payment incentives [59, 60] . A network for sharing successful strategies that emerge locally could be particularly effective for disseminating community-based solutions. One focus group participant clearly delineated the need for health care organizations to rethink care delivery processes and build stronger connections with community members.
It takes a real, another person that had a stroke tell another person that you need to take your medication, you do this, you make your doctors visits. I think you gotta make sure it's awareness, you know, BLook man you don't really want to be like the way I was.^I think that catches their attention. You know, I think going to the doctor, oh you gotta take this pill this, that, that is not really essentially getting it done. (participant 1)
Given the challenges (financial, political, evaluative, administrative) to implementing transformative policy solutions that effect change and reduce stroke disparities, a piggyback approach that builds on existing successes is a potentially expedient and efficient pathway. For example, regional health improvement collaboratives guided by principles of quality improvement have had tremendous success in sharing locally effective solutions, including sharing of health information technology, improved care processes, reduction in rehospitalizations, and other successes [61] [62] [63] . Health disparities care improvement collaboratives have already enjoyed success in addressing diabetes disparities and such collaboratives could have a similar influence in reducing stroke health disparities by partnering directly with representatives from disadvantaged communities [64, 65] . An important feature of these efforts is the close tie to communities and a focus on sustainability [66] .
There are several important limitations to our work. The data were collected from a purposive sample of AfricanAmerican men who had a stroke or TIA and consisted of insights from persons who were interested in participating. We are unable to discern whether non-participants would share the same perspectives as the participants. The sample size was small and all participants are from Cleveland, Ohio. It is unknown whether the expressed perspectives and experiences would be found in other samples at other sites, but such a line of inquiry is likely to be fruitful. The frequency and magnitude of thematic results cannot be inferred from the focus group data. Nevertheless, our findings are consistent with existing theories of cumulative disadvantage and the fundamental causes of disease and warrant consideration in future empirical and policy oriented projects.
This study has attempted to triangulate a pathway to policy solutions that eliminate continued stroke health disparities experienced by African-American men. Future work utilizing a broad range of research methods is necessary to continue to understand the texture and range of experiences that coalesce to place vulnerable groups at a lifelong, and often disastrous, health disadvantage. If the challenges faced by individuals are re-envisioned as challenges to be faced together as a society and a health care system, we can begin to grasp and realize effective policy solutions.
